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Wheel Sensor Assembly For Rail Base Mounting 

Background of the Invention 
[0001] The present invention relates generally to a railroad car wheel sensor assem- 

bly, and more particularly, to a rail-mounted, wheel-sensing system having a wheel sensor and a 
mounting bracket therefor. 

[0002] Today's railroads need to detect the presence of wheels at certain locations on 

the track. Electrically inductive sensors are often used for this purpose. These sensors, along 
with their mounting systems, need to be treated as an integrated, matched system this is opti- 
mized for freight rail in North America. This means accounting for the effects of heavy haul 
loads on Class II, III or IV tracks at moderate speeds (10 to 70 miles per hour) and achieving a 
product cost point which is lower than that of conventional systems. 

[0003] Rails experience a depression, and almost a shock, when a wheel travels on 

them. It is therefore necessary that any rail-mounted system for wheel sensors be very rugged 
and not subject to loosening with vibration over time. In the United States, freight trains 
generally travel at speeds of up to 70 miles per hour. Presently available wheel sensors are 
designed for high speed rail travel over 200 miles per hour; however, their mounting brackets are 
not stout enough to withstand freight traffic conditions. 

[0004] A ftirther requirement of the raihoad industry is that a rail-mounted system be 

relatively easy and quick to install, particularly with respect to alignment with the rail. Currently 


available sensors reqxiire both vertical and horizontal alignments, which may be difficult to 
achieve simultaneously. Wheel sensors mounted on these systems are frequently damaged or do 
not operate correctly either because they are hit by equipment hanging from rail cars or because 
their brackets are not able to hold them in position over time. Sensors therefore require protec- 
tion from impacts of dragging equipment with passing cars and resistance to misalignment 
caused by such impacts and by vibration. 

[0005] In view of the foregoing, it is desirable to develop a rail-mounted, wheel- 

sensing system having a wheel sensor which is suitable for U.S. raihroad speeds (less than 80 
miles per hour). 

Summarv of the Invention 
[0006] An object of the present invention is a rail-mounted, wheel-sensing system 

having a rugged bracket on which the sensor is mounted which will resist misalignment of the 
sensor due to vibration of the rails and impacts with the sensor and/or bracket. 
[0007] A further object of the invention is a rail-mounted, wheel-sensing system 

having a wheel sensor which requires only a vertical adjustment. 

[0008] Another object of the invention is a rail-mounted, wheel-sensmg system 

having shields for protecting the wheel sensor from articles hanging from passing rail cars. 
[0009] These and other desired benefits of the preferred forms, including combina- 

tions of features thereof, of the invention will become apparent from the following description. It 
will be understood, however, that a device could still appropriate the claimed invention without 
accomplishing each and every one of these desired benefits, including those gleaned from the 
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following description. The appended claims, not these desired benefits, define the subject matter 
of the invention. 


mounted wheel-sensing system is described comprising a steel rail clamp having two blocks 
mounted on the base of the rail and connected by a pair of bolts. The standard blocks are 
designed for heavy haul rail (1 32 RE and above). For use on lighter rail such as 1 1 5 RE or 1 1 9 
RE, an adapter plate is added for accurate installation. The rail-mounted wheel-sensing system 
further includes a vertically adjustable mounting bracket for mounting sensors or other devices. 
The bracket is adjustably fixed to one of the clamp blocks. The system is constructed so that 
only the distance of the sensor below the rail head (approximately 1 .75 inches) needs to be set, 
making it easier to install. In the preferred embodiment, an inductive type wheel sensor with a 
vertical wheel sensing range of 2 inches or more is mounted on the bracket. Two shields made of 
non-inductive material are also mounted on the bracket, one shield on each side of the sensor. 
The base of the shields may have a layer of shock-reducing material imder them. This rail- 
mounted wheel-sensing system is thus designed to match the requirements of the North Ameri- 
can railroad industry, including a lower price than conventional systems. Moreover, it is also 
suitable for heavy haul railroad conditions and moderate speeds (less than 80 miles per hour) and 
passenger traffic. 


[0010] 


In view of the desired goals of the invention claimed herein, a rugged rail- 


Brief Description of the Drawings 


[0011] 


Fig. 1 is an end elevation view of the wheel sensor assembly of the present 


invention mounted on a rail with a car wheel on the rail and the rail in section. 


[0012] 


Fig. 2 is an isometric view of the wheel sensor assembly. 
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[0013] 


Fig. 3 is a side elevation view of the wheel sensor assembly, looking toward 


the gauge side of the rail and showing a car wheel in two different positions. 


[0014] 


Fig. 4 is a view similar to Fig. 1 showing only the rail clamp and mounting 


bracket. 


[0015] 


Fig. 5 is an enlarged end elevation view of the gauge side clamp block, the 


mounting bracket and an adaptor plate between them. 


[0016] 


Fig. 6 is an enlarged side elevation view of an alternate embodiment of the 


mounting bracket, showing a layer of shock-reducing material under the shields. 


Detailed Description of the Invention 


[0017] 


The present invention is designed to provide a raihoad car wheel sensor 


assembly which is mounted on a rail. It includes a wheel sensor on a mounting bracket attached 
to a rail clamp. The bracket is vertically adjustable on the clamp. Shields on the bracket provide 
protection from impacts with articles hanging from passing rail cars. In a preferred embodiment, 
it is desirable to optimize the specifications of the wheel-sensing system in order to comply with 
and be best suited for North American rail freight applications. More specifically, the North 
American rail freight applications require the following: 

[0018] Mounting a sensor bracket on the rail web requires drilling holes in the web 

which can lead to fractured rails. Mounting a bracket on the base of the rail is therefore less 
damaging and quicker. 

[0019] A sensing system should have an extremely rugged sensor mounting clamp 

and bracket. North American heavy haul traffic has an extreme impact vibration load on rail, 
particularly because Class III track is often used in the railroad industry. A heavy duty rail 
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mounting assembly should be able to withstand these loads and also not fail in the moimting 
process. 

[0020] The sensor should be able to withstand moderate impacts from dragging 

equipment, which is common in North American rail traffic. 

[0021] The sensor should have a wide range of sensitivity so that adjustments needed 

during installation and maintenance are minor, if necessary at all. In other words, the sensor 
should work properly even if it was not mounted with great care. 

[0022] Under North American railroad conditions, the lateral movement of a wheel 

flange relative to the rail can be as much as 2 inches, and sometimes higher. The sensor should 
have a large sensing area so that worn wheels and out of gauge rail do not affect the sensing of 
wheel flanges. 

[0023] The sensor does not have to detect wheels at very high speeds. Speed 

sensitivity up to 100 miles per hour is quite adequate for North American rail traffic. 
[0024] The cost of current wheel sensor mounting assemblies is high. If the range of 

speed for which the sensor is designed is only up to limits of American rail speeds, the cost of the 
sensor can be reduced. Therefore, it is desirable that the cost of the total wheel sensor assembly 
be lowered as much as possible compared to the cost of prior units. 

[0025] The general arrangement of a preferred embodiment, constructed to be best 

suited for North American applications, is shown in Figs. 1 and 2. The rail shown 1 1 is 136 RE 
rail, however any rail section can be used. For example, for use on lighter rail such as 1 15 RE or 
1 19 RE, an adapter plate is used for accurate installation as will be discussed in further detail 
below. The wheel 22 on top of the rail is a standard new wheel cross-section used for freight 
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hauling. The wheel sensor assembly shown can be mounted without any lateral adjustment of the 
sensor on any rail section of 132 RE and higher weight. 

[0026] The rail wheel sensor assembly includes a clamp, shown generally at 8, which 

attaches to the base of the rail 1 1 . The clamp 8 includes a gauge-side block 18 and a field-side 
block 19. Each block has a groove or slot 7 in one face thereof The groove has a tapered 
portion toward the outside of the block which is angled appropriately to accommodate the angle 
of the rail base. The groove terminates at a rounded, inner portion. Each block 18, 19 further 
includes a lower extension portion through which extend a pair of bores 6. Counterbores 5 are 
formed on the outer faces of the blocks. The bores 6 extend fully through the block undemeath 
the grooves 7. A pair of threaded apertures 4 are formed in an upper portion of the gauge-side 
block 18. The clamp is completed by a pair of bolts 20 which have bolt heads 20 A at one end 
and threads at the other end. 

[0027] Attachment of the clamp 8 to a rail 1 1 is straightforward. After clearing a 

space in the crib between two ties, the gauge-side block 18 is placed on the gauge-side flange of 
the rail base with the slot 7 engaging the rail base. The field-side block 19 is similarly placed on 
the field-side flange of the rail base, with its bores 6 in alignment with those of the gauge-side 
block 18. The bolts 20 are then placed through the bores 6 of the field side block 19 until the 
bolt heads 20 A are in the counterbore 5. Nuts 21 are then threaded onto the other ends of the 
bolts until the nuts are tight in the counterbores 5 of the gauge-side block 18. 
[0028] An L-shaped mounting bracket 16 is adjustably fixed to the clamp 8. Bracket 

16 includes a vertical leg 16A and a horizontal platform 16B. The vertical leg 16A has a pair of 
elongated slots 9 cut therein. The slots receive two threaded mounting bolts 17. The mounting 

6 


I 

bolts are sized to fit through the slots 9 and into the apertures 4 of the gauge-side block 1 8. Lock 
washers 10 are engageable with the outer face of the vertical leg 16A to adjustably fix the vertical 
position of the platform 16. The L-shaped platform 16 can be adjusted vertically to achieve the 
correct distance of a sensor 12 firom the top of the rail. This distance 23 is designed to be 
approximately % inches for a new wheel. For an extremely wom wheel this distance may be 
approximately V4 inches. 

[0029] A rail sensor 12 is mounted with four screws 24 on the top surface of the 

platform 16B. Shields 15 are present on either side of the sensor to protect it. The shields 15 are 
made of a non-inductive material. Alternately, the shields could also be made of inductive 
material, such as steel, but non-inductive material is preferred. They are held in place on the 
platform 16B with four mounting screws 25 that are tightened with a thread-locking fluid. A 
sensor cable 14 is connected to the sensor 12 through an elbow section 13. The sensor is an 
inductive proximity sensor which has a sensing area that is approximately a IVi -inch diameter 
circle. The vertical sensing range of the sensor is 2 inches or more. The sensor may be an AC or 
DC inductive sensor with a two or three wire connection. The sensor is housed in a rugged and 
weatherproof enclosure. Its response time is adapted to be fast enough for sensing the moderate 
speeds of North American traffic. 

[0030] Fig. 3 shows a wheel moving on the rail 1 1 in the direction of arrow A. 

Wheel positions 26 and 22 show the movement of the wheel. Because of the sensor range of 2 
inches or more, the wheel can be sensed for a longitudinal distance on the rail of 5 inches or 
more. Fig. 3 shows the L-shaped platform 16 with the slots 9 and the bolts 17 with locking 
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washers 10, the sensor 12 bounded by the shields 15, and the connecting cable 14 with the elbow 
connection 13. 

[0031] Fig. 4 shows the clamp 8 and mounting platform 16. This is considered a 

suitable arrangement to mount other sensors or devices adjacent to the rail. It also shows the 
bolts 17, 20 the nuts 21, the lock washer 10 and the slot 9. 

[0032] Fig. 5 shows an alternate embodiment of a gauge-side block 1 8 and mounting 

bracket 16 having an adapter 27 for use with the standard unit for lighter rail. The lighter rail has 
a narrower base and also a narrower railhead. This adapter 27 can provide exact positioning of 
the sensor on such rails. It also shows the steel gauge-side block 18, the mounting platform 
bracket 16, and the bolt 17 with the locking washer 10. 

[0033] Fig. 6 shows an alternate arrangement for mounting the shields 15. While the 

shield material is strong, its ability to withstand lateral impacts will be increased with the use of a 
shock-absorbing cushion 28 which may be made of an elastomeric or other energy absorbing 
material. The cushion is located between the horizontal platform 16B and the base of the shield, 
as seen in Fig. 6. 

[0034] The embodiments described herein provide a mounting of wheel sensor 

assembly for rail base mounting which is rugged and which allows for considerable variations in 
the wheels and rails and their degree of wear. The system does not require accurate installation 
and will continue to function under the widely varying conditions and degree of maintenance of 
raihoads in North America and elsewhere. 

[0035] While this invention has been described with reference to certain illustrative 

aspects, it will be understood that this description shall not be construed in a limiting sense. 
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Rather, various changes and modifications can be made to the illustrative embodiments without 
departing from the true spirit and scope of the invention as defined by the following claims. For 
example, the preferred embodiment has been constructed for optimal use in North American 
applications. The invention may, however, be easily adapted to comply with other regional 
applications. Moreover, as described herein, the mounting bracket may be adapted to carry 
devices other than wheel sensors. It is further contemplated that adapters for use in lighter or 
even heavier rails can be utilized. Also, shields or other energy absorbing material may be used 
in conjunction with this invention. It will be appreciated that any such changes and modifica- 
tions including, but not limited to those discussed herein, will be recognized by those skilled in 
the art as an equivalent to one or more elements of the following claims, and such modifications 
may be made without departing from the scope of the following claims. 
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